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Impaired GPS Signal with Motion I 1670-1680 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 25 
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Garmin GPSMAP 78sc 
Condition: Open Sky with Motion 

1526-1536 MHz Downlink 1627.5-1637.5 MHz Uplink 1646.5-1656.5 MHz Uplink 1670-1680 MHz Downlink 
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Garmin GPSMAP 78sc 
Open Sky with Motion I GPS Only (No LTE Signal) 

Device Category: GLN 
Key Performance Indicator: 25 
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Garmin GPSMAP 78sc 
Open Sky with Motion I 1526-1536 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 
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Garmin GPSMAP 78sc 
Open Sky with Motion I 1627.5-1637.5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 2S 

Mean Position Error 2D (m} 
(3-minute averaging window) 
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Garmin GPSMAP 78sc 
Open Sky with Motion I 1646.5-1656.5 MHz LTE (Uplink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device : Garmin GPSMAP 78sc 
Antenna: Internal 

GPS Condition: 
Open Sky wit h Mot ion 

LTE Condition: 
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Garmin GPSMAP 78sc 
Open Sky with Motion I 1670-1680 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Garmin GPSMAP 78sc 
Antenna : Internal 

GPS Condition: 
Open Sky w it h Motion 

LTE Condition: 
1670-1680 M Hz LTE (Downlink) 

•Mean Position Error 2D (m) 

•Mean C/No (dB-Hz) 
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Garmin GPSMAP 78sc 
Condition: Impaired GPS Signal with Motion 

1526-1536 MHz Downlink 1627.5-1637.5 MHz Uplink 1646.5-1656.5 MHz Uplink 1670-1680 MHz Downlink 

No Impact 
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• • • 
Garmin GPSMAP 78sc 
Impaired GPS Signal with Motion I GPS Only (No LTE Signal) 

Device Category: G LN 
Key Performance Indicator: 25 
Mean Position Error 20 (m) 
(3-minute averaging window) 
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Garmin GPSMAP 78sc 
Impaired GPS Signal with Motion I 1526-1536 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 25 

Mean Position Error 20 (m) 
(3-minute averaging window) 
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Garmin GPSMAP 78sc 
Impaired GPS Signal with Motion I 1627 .5-1637 .5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Posit ion Error 2D (m} 
(3-minute averaging window} 

Device: Garmin GPSMAP 78sc 
Antenna: Internal 

GPS Condition: 
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LTE Condition: 
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- ·----~- --..-" - ~- -

• Mean Position Error 20 (m) 

• Mean C/No (dB-Hz) 

•No. of Satellites Received 

-···-- ·-- -

Roberson and Associates, LLC 

Position Error and C/N0 at Various LTE Power Levels 

25 

I I I I -----+ I -Received¥.;nalUnde~ so 

20 ITt_=;f- I ----t--f-~-- +- :::lf~"TI 40 

10 

0 0 
-80 -70 -60 -50 -40 -30 -20 -10 

"O 
Satellites Received at Various LTE Power Levels 

QJ 
> .iii 20 
u 
QJ 

15 ~ 

I . 
"' -~ 10 

... • ... ......... .... ~~· A - - . I 

Qi 5 -ro 
Vl 

0 .... 
0 

I 

: 
c:i -80 -70 -60 -50 -40 -30 -20 -10 
z 

LTE Power (dBm) 

Appendix A: GLN Devices with NMEA Data I SS 



• • • 
Garmin GPSMAP 78sc 
Impaired GPS Signal with Motion I 1646.5-1656.5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 2D (m) 
{3-minute averaging window) 

Device: Garmin GPSMAP 78sc 
Antenna: Internal 

GPS Condition: 
Impaired GPS Signal with Motion 
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Garmin GPSMAP 78sc 
Impaired GPS Signal with Motion I 1670-1680 MHz LTE (Downlink) 

Device Category: G LN 

Key Performance Indicator: 
Mean Position Error 2D (m) 
(3-minute averaging window) 

Device : Garmin GPSMAP 78sc 
Antenna : Internal 

GPS Condition : 
Impaired GPS Signal with Motion 

LTE Condition: 
1670-1680 MHz LTE (Downlink) 

•Mean Position Error 2D (m) 

• Mean C/No (dB-Hz) 
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• • • 
Motorola MW810 
Open Sky with Motion I GPS Only (No LTE Signal) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m} 
(3-minute averaging window} 

Device: Motorola MW810 
Antenna: Motorola 

GPS Condition: 

Open Sky with Motion 

LTE Condition: 
GPS Only (No LTE Signal} 
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• • • 
Motorola MW810 
Open Sky with Motion I 1526-1536 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 2D (m) 
(3-minute averaging window) 

Device: Motorola MW810 
Antenna: Motorola 

GPS Condition: 
Open Sky with Motion 

LTE Condition: 
1526-1536 MHz LTE (Downlink) 

•Mean Position Error 20 (m) 

•Mean C/No (dB-Hz) 

A No. of Satellites Received 
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• • • 
Motorola MW810 
Open Sky with Motion I 1627 .5-1637 .5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 2S 

Mean Position Error 20 (m) 
(3-minute averaging window) 
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• • • 
Motorola MW810 
Open Sky with Motion I 1646.5-1656.5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 

Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: M otorola MW810 
Antenna: Motorola 

GPS Condition: 
Open Sky with Motion 

LTE Condition: 
1646.5-1656.S M Hz LTE (Uplink) 
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• • • 
Motorola MW810 
Open Sky with Motion I 1670-1680 MHz LTE (Downlink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Motorola MW810 
Antenna: Motorola 

GPS Condition: 
Open Sky with Motion 

LTE Condition: 
1670-1680 MHz LTE (Downlink) 

-·-- ----···-----· -·--- ~ 

•Mean Position Error 20 (m) 

•Mean C/No (dB-Hz) 

A No. of Satellites Received 

- .... ····--· ·-··-·-"- ... - --· - -· . 

Roberson and Associates, LLC 

Position Error and C/N0 at Various LTE Power Levels 

2S so 
rJM 

·u 

• 
• .l. • ···-··--···---·· 

. 
20 • ' • T • T I I • • - T • • • - T 40 

e +--------+-----+ . ---

~·sF - _J_-- I r E ~-"3 w - ·----- . 0 dBm} :5 --- --- ----·· 

-;::;­
I 

30 cD 
~ 

~ 
·v; 
0 
Cl. 

c 
"' QI 

~ 

"O 
QI 

10 

s 

0 

·$ 20 
u 

& lS 
"' -~ 10 
Qi s -"' Vl 

0 ..... 
0 

ci z 

+-------+--------4--------1 

0 z 
0-

20 ~ 
QI 

~ 

1---------1---- ·--·--+ ---·-·----!--------·- ----+-------- ··----·-
----+-----·-·---~------ -- -----·--- -- -i==---=r=---r--- --

' -----
~-

I ---·-
·----+----- -+-----·--1-·----

----!·-----+- -
-----!-· ---+---- ·--+---- ---·- .. -------

·--1--------+-- --'-· ------

10 

f ~ E· i ::t: 
I IPnc;i tinn Frrnrl I ---

- - I - - - ~ - ~ • • •• • - ,, • • .... - T • • - • • 
+-~~~-+-~~~-+-~~~--1~~~~+-~~~-+-~~~-+~~~-+ 0 

-80 -70 -60 -so -40 -30 -20 -10 

Satellites Received at Various LTE Power Levels 

. . . . . . . - - . - - - - - - - ---. ·--.a..a..i 

-80 -70 -60 -SO -40 -30 -20 -10 

LTE Power (dBm) 

Appendix A: GLN Devices with NMEA Data I 64 



.E 
0 
N .... 
0 .... .... 
w 
c: 
0 
-;; 
·v; 
0 
0.. 
c: 
l'O 
<11 
~ 

• • • 
Motorola MW810 
Condition: Impaired GPS Signal with Motion 
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25 

20 

15 

10 

5 

0 
0 

No Impact 

GPS Only (No LTE Signal) 

20 40 60 80 100 120 

Time (minutes, in 3-minute bins) 

No Impact No Impact 

E 25 

0 
N 20 .... 
0 .... .... 15 w 
c: 
0 10 ·~ ·v; 
0 
0.. 
c: 5 
n:s 
<11 
~ 0 

- 25 .s 
~ 20 .... 
0 
:: 15 w 
c: 
.Q 10 ... ·v; 
g 5 
c: 
n:s 
<11 
~ 

0 

1526-1536 MHz LTE 

4•. 4 ••4 •• I •• - -
- -

-80 -70 -60 -50 -40 -30 -20 -10 

1646.5-1656.5 MHz LTE 

0. 4 • • 4 • • 4 ~. 
- ..... =-

_ .. 
-- -- -·-· 

-80 -70 -60 -50 -40 -30 -20 -10 

LTE Power (dBm) 

25 

20 

15 

10 

5 

0 

25 

20 

15 

10 

5 

0 

No Impact 

1627.5-1637.5 MHz LTE 

0. 4 ~.4 •• 4 •• -- - - --- - - ..... --
-80 -70 -60 -50 -40 -30 -20 -10 

1670-1680 MHz LTE 

4t • 4 '•4 '•4 ~. ........ ·-· - •• --
-80 -70 -60 -50 -40 -30 -20 -10 

LTE Power (dBm) 

Roberson and Associates, LLC Appendix A: GLN Devices with NMEA Data I 65 



• • • 
Motorola MW810 
Impaired GPS Signal with Motion I .GPS Only (No LTE Signal) 

Device Category: G LN 
Key Performance Indicator: 25 
Mean Position Error 2D (m) 
(3-minute averaging window) 
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• • • 
Motorola MW810 
Impaired GPS Signal with Motion I 1526-1536 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 25 

Mean Position Error 20 (m) 
(3-minute averaging window) 
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• • • 
Motorola MW810 
Impaired GPS Signal with Motion I 1627 .5-1637 .5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 25 

Mean Position Error 20 (m) 
(3-minute averaging window) 
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